ABSTRACT. 3-Chloro-1-benzothiophene-2-carbonylchloride (1) was allowed to react with glycine to give 3-chloro-1-benzothiophen-2-yl-carbonylaminoacetic acid (2). Various aldehydes were treated with compound (2) in acetic anhydride to get 1,3-oxazol-5-ones (3a-d). These oxazolones were treated with aromatic amines or hydrazides to get various imidazol-4-ones (4a-h or 5al) separately. Oxazolones was also treated with aromatic hydrazine, through which expansion of five membered oxazole ring to six member triazine ring occurs to yield 1,2,4-triazin-6-ones (6a-h). The structures of all the synthesized compounds were confirmed by spectral data and were screened for antibacterial and antifungal activities
INTRODUCTION
The exploitation of a simple molecule with different functionalities for the synthesis of heterocycles is a worthwhile contribution in the chemistry of heterocycles. The heterocyclic compounds containing nitrogen or sulfur are very interesting because of their physico-chemical properties with relevance to the design of new drugs and new materials, especially those relating to molecular conductors and magnets.
1 Imidazolone and triazines are a representative class of heterocyclic compounds with a wide variety of interesting properties which are used in medicine and agriculture.
2 It has been associated with diverse pharmacological activities such as hypertension and inhibition of platelets, 3 anti-leukemic, 4 anti-inflammatory 5 and potent neuroprotective 6 agents. The benzothiophene nucleus is associated with diverse pharmacological activities such as nervous system depressing, 7 analgesic, 8 herbicidal, 9 muscle relaxant 10 and tranquilizing 11 activities. The synthesis of compounds incorporating oxazolones, imidazolone and triazine moieties has been attracting widespread attention due to their diverse pharmacological properties such as antimicrobial, antiinflammatory, analgesic and antitumor activities.
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In view of these biological activites, it was planned to develop novel heterocyclic compounds containing oxazolones, imidazolone and triazine moiety at 2-position of benzothiophene ring. Encouraged by the importance of imidazolone and triazines rings in various pharmacological lead molecules, we thought of incorporating these moieties to our base materials for research i.e, 3-chloro-1-benzothiophene-2-carbonylchloride at 2-position in order to get pharmacological lead molecules. This study work was done through the synthesis of oxazolone intermediate.
RESULTS AND DISCUSSION
3-Chloro-1-benzothiophene-2-carbonyl chloride 17 (1) was treated with glycine in dry acetone in the presence of K 2 CO 3 to get acylated product 2.
1 H-NMR spectrum of compound 2 exhibited signals at δ 12.79, 8.95 and 3.28 ppm due to -OH, -CONH and -CH 2 protons and a multiplet in between δ 7.98 and 7.85 ppm due to four aromatic protons. The required oxazolone 3a was synthesized by the cyclization of compound 2 in the presence of acetic anhydride followed by condensation with benzaldehyde. Absence of -OH and -NH broad singlets signals in its 1 H-NMR spectrum and molecular ion peak at m\z 339.79 in its mass spectrum was confirmed for its formation of compound 3a (Scheme 1).
Oxazolone 3a was treated with 3-chloro-4-fluoroaniline in glacial acetic acid to get imidazol-4-one 4a (Scheme 2). Compound 4a exhibited IR peaks at 1650 and 1593 cm -1 due to C=O and C=N stretching absorption frequencies, respectively. H-NMR spectrum of compound 4a exhibited a multiplet in between δ 8.01 to 7.71 ppm due to thirteen aromatic, and C=CH protons and molecular ion 795 Scheme 1. Synthesis of oxazol-5-ones 3a-d.
Scheme 2. Synthesis of imidazol-4-ones 4a-t and 5a-l.
peak at m\z 467.34 in its mass spectrum which confirmed for its formation. Similarly, compounds 4b-t were prepared. Oxazolones 3a-d was refluxed with hydrized in acetic acid to afforded imidazol-4-ones 5a-I. In confirmation, compound 5a exhibited peaks at 3262, 1642 and 1591 cm -1 due to N-H, C=O and C=N stretching absorption frequencies, respectively.
1
H-NMR spectrum of compound 5a exhibited a multiplet in the region δ 8.19-7.34 ppm due to fourteen aromatic and C=CH protons. Finally, compound 5a exhibited a molecular ion peak at m\z 548.40 in its mass spectrum.
Oxazalones 3a-d was treated with substituted phenyl hydrazine in the presence of sodium acetate in glacial acetic acid. The expansion of five member oxazole ring to six member triazine ring occurs to yield 1,2,4-triazin-6-ones 6a-h. Singlet at δ 9.12 ppm due to NH proton of compound 6a in its 1 H-NMR spectrum. Acetylation of compounds 6a-h with acetyl chloride resulted in the formation of compounds 7a-h. Singlet at δ 2.44 ppm due to three protons of -CH 3 group was appeared in compound 7a (Scheme 3).
BIOLOGICAL EVALUATION
Antibacterial activity A Cup plate method using Hi-Media agar medium was employed to study the antibacterial activity of the synthesized compounds against two Gram-positive bacteria, Staphylococcus aureus-ATCC 25923, and Bacillus subtilis-ATCC 6633 and Gram-negative bacteria, Pseudomonas aeruginosa-ATCC 10145 and Escherichia coli-ATCC 35218. Preparation of nutrient broth, subculture, base layer medium, agar medium and peptone water is done as per the standard procedure.
18 Each test compound (50 mg) was dissolved in dimethyl formamide (50 mL, 1000 µg/ mL) to obtain a sample solution. Sample volume for all the compounds was fixed at 0.1 mL. The cups were made by scooping out agar medium with a sterilized cork borer in a petri dish, which was previously inoculated with the microorganisms. The solution of each test compound (0.1 mL) was added to the cups and petri dishes, and was subsequently incubated at 37 o C for 48 h. Chloramphenicol and streptomycin were used as reference drugs and dimethyl formamide as a control. The zone of inhibition produced by each compound was measured in mm. As shown in the Table 1 , the tested compounds showed slight to moderate antibacterial activity compared to standard drugs against each microorganism.
Scheme 3. Synthesis of 1,2,4-triazine-6-ones 6a-h and 7a-h. (DMF)  00  00  00  00  Chloramphenicol  24  25  20  22  Streptomycin  23  21  18  20 797
Antifungal activity
The antifungal activity of the synthesized compounds was tested against three different fungi, i.e. Candida albicans, Crysosporium pannical, and Aspergillus niger by a filter paper disc technique. 19 The concentration of test compounds was 1000 µg/mL. After treatment for 48 h the zone of inhibition produced by each compound was measured in mm. Griseofulvin was used as the standard antifungal agent and dimethyl formamide as a control. The results of antifungal activity are depicted in Table 2 . Tested compounds showed slight to moderate antifungal activity.
EXPERIMENTAL
All chemicals were analytical grade, purchased from commercial suppliers and used as received without further purification. C nuclei (Varian Company, USA). All chemical shifts were reported in parts per million (ppm) using residual proton or carbon signal in deuterated solvents as internal references. Mass spectra were obtained using matrix-assisted laser desorption ionization mass spectrometry (MALDI-TOF) by using dithranol as a matrix. Elemental analysis (C, H, N and S) was performed on Perkin Elmer 2400 analyzer. The purity of the compound was checked by TLC on silica gel and further purification was performed through column chromatography (silica gel, 60-120 mesh).
Preparation of 3-chloro-1-benzothiophene-2-carbonylchloride (1)
Compound 1 was prepared according to the literature procedure, 17 mp. 112-114 ºC (Lit. mp. 110-112 ºC).
A mixture of compound 1 (2.31 g, 0.01 mol) and glycine (0.75 g, 0.01 mol) in acetone (30 mL) in the presence of K 2 CO 3 was refluxed for 10 h. After the completion of the reaction (TLC-monitoring), the reaction mixture was cooled down to room temperature and then poured into cold water. The precipitate was filtered, dried and recrystallized from toluene to get pure compound 2.
Yield 77%; mp 215-217 ºC; IR ν (cm General procedure for synthesis of compounds 4a-t Exemplary detail for 4-benzylidene-1-
A mixture of compound 3a (3.39 g, 0.01 mol) in glacial acetic acid (10 mL) and 3-chloro-4-fluoroaniline (1.46 g, 0.01 mol) was refluxed for 10 h. The reaction mixture was allowed to cool down to room temperature, and then poured into ice cooled water with constant stirring. The precipitate was filtered, washed with water, dried and recrystallized from ethanol to get compound 4a. Compounds 4b-t were prepared in similar methodology. General procedure for synthesis of compounds 5a-l Exemplary detail for 4-benzylidene-2-(3-chloro-1-benzothiophen-2-yl)-5-oxo-4,5-dihydro-1H-imidazol-1-yl]-3-chlorobenzothiophene-2-carboxamide (5a): A mixture of compound 3a (3.39 g, 0.01 mol) and 3-chloro-benzothiophene-2-carbohydrizide (2.26 g, 0.01 mol) in glacial acetic acid (10 mL) was refluxed for 12 h. After the completion of the reaction mixture (TLC-monitoring). The reaction mixture was allowed to cool down to room temperature and poured into ice cooled water with constant stirring. The resulting precipitate was filtered washed with water, dried and purified through column chromatography by using petroleum ether and ethyl acetate (60:40) as an eluent to afford pure compound 5a. Compounds 5b-I were prepared in similar methodology.
Yield 55%; mp 279-281 ºC; IR ν (cm 126.9, 126.7, 125.9, 124.7, 124.4, 124.3, 123.3, 123.8,  123.8, 122.8, 122, 120.9, 119.9, 114.1, 111.2, 108.7 General procedure for synthesis of compounds 6a-h Exemplary detail for 5-benzylidene-3-(3-chloro-1-benzo[b]thiophen-2-yl)-2-phenyl-2,5-dihydro-1,2,4-triazin-6(5H)-one (6a): A mixture of compound 3a (3.39 g, 0.01 mol), phenyl hydrazine (1.08 g, 0.96 mL, 0.01 mol) and sodium acetate (0.2 g) in glacial acetic acid (10 mL) was refluxed for 6 h. The completion of the reaction was monitored through TLC. After completion of the reaction, the reaction mixture was cooled down to room temperature and poured into crushed ice with vigorous stirring. The precipitate was filtered, washed with water, dried and purified through column chromatography by using n-hexane and ethyl acetate (70:30) as an elutent to get pure compound 6a. Compounds 6b-h were prepared in similar manner.
Yield 55%; mp 230-232 ºC; IR ν (cm 
